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Abstract: In order to assess the quality of three different aquatic ecosystems, physical, chemical and 
microbiological parameters of water, as well as the aquatic invertebrates from water mass, pssamolittoral zones 
and subterranean stream were determined. The ecosystems investigated were: a natural mountain lake, an 
accumulation lake and two created lakes, one for urban recreation and one for pisciculture. Our field observation 
and the results of the analyses performed allow us to find the main sources of the pollution on the studied 
ecosystems. A comparative analyse of the characteristics of these lakes shows us a better quality of the natural 




The quality of natural, changed or created aquatic ecosystems is determined by abiotic 
factors and organisms that build the biocenosis of these ecosystems and especially to the 
interaction among them. For this, the analysis of the physical, chemical and biological 
parameters represent the first step for evaluating the structure and quality of the main types of 
aquatic ecosystems. In Romania, limnology is a well documented field, many scientific papers 
being published in hydrobiology and ecology of aquatic ecosystems (Burian 2000, Cimpean 
and Tudorancea 2001, Tudorancea and Tudorancea 2002), but few referring to lakes (Ivancea 
1995, Giurma, 1997) or a holistic approach concerning the quality and structure of such of  
aquatic ecosystems (Burian, 2002). Because significant structural and functional differences 
among various types of aquatic ecosystems could be identified, the aim of the present study is 
to undertake a comparative analysis of the physical-chemical and biological characteristics of 
some transformed and created natural lakes. 
 
MATERIALS AND METHODS 
 
Part of the physical and the chemical analyses was realized in field with portable 
measure devices, and the rest in laboratory. In the field we determined: temperature – with the 
electronic thermometer CHECKTEMP 1, precision +/- 0,3%, concentration of hydrogen ions – 
portable pH-meter PICCOLO, precision +/- 0,01%, conductivity – conductivity-meter 
CONMET, precision +/- 2%, and dissolved oxygen - portable oxygen-meter Hi 9142, 
precision +/- 1,5%. All the portable devices are produced by Hanna Instruments. The 
laboratory analyses were undertaken upon water samples transported at cold. The parameters 
we determined were: ammoniac – colorimetric method with Nessler reactive; chlorides – 
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titration, Mohr method; iron – colorimetric method; nitrites - colorimetric method with Griess 
reactive; sulphates – by precipitation with barium chloride and temporary hardness – titration 
with hydrochloric acid.  
For microbiological analyses we sampled water from lakes in sterile conditions. Further, 
in laboratory we determined the following: total mesophilic germs (TMG) on medium with 
nutrient agar; the most probable number of total coliforms and the most probable number of 
faeces coliforms. The last two parameters were determined by the method of multiple tubes, 
and we used the Lactose broth 0, 5% for the presumptive test of total and faecal coliforms. For 
the confirmation test of total coliforms we used Levine medium, and for the confirmation of 
faeces coliforms we used the Brilliant Bile broth. 
The aquatic invertebrate fauna was sampled by an aquatic hand net, and consists in free 
living aquatic fauna and groundwater fauna from the psammolittoral zone of lake. Both types 
of samples were concentrated by filtration through a planktonic net of 100 µm, preserved in 
alcohol 70% and then sorted on main groups of aquatic invertebrates, with a 
stereomicroscope. 
 
RESULTS AND DISCUSSIONS 
 
1. Natural aquatic ecosystem - Ighiel Mountain Lake. In Romania, it is considered 
the biggest natural dam lake build on limestone, this being the reason for which it was 
declared, starting with 1969, a Complex Natural Reservation (decision 175/1969). Localized 
in the southern part of Trascau Mountains, at 925m altitude, this lake formed as a 
consequence of a landslide that closed the valley, thus inducing the water accumulation in 
front of this natural dam. The volume of the lake is of about 225.000m3 of water, a length of 
440m and width of 140m. The maximum and medium depth is of 9m and 4,3m, respectively. 
The streams that feed the lake are short and temporary, so the reception basin of the lake is 
reduced. The lake is drained in the subterranean environment by the Iezer stream.  
According to the physical-chemical analysis (table 1), the water of Ighiel mountain lake 
has the properties of drinking water. But, although the recorded values are very small, the 
water quality is considered drinkable inferior from the microbiologic point of view, because 
of the presence of faecal coliform germs. This contamination can be due to the horizontal 
tourism employed during the summer on the lake shore. 
  
    Tabel 1. Physical-chemical and microbiological characteristics of Ighiel Mountain Lake 
 
ANALYSES Parameters Values 
Air temperature 10,6 oC 
Water temperature 8,8 oC 
pH  8,01 
Dissolved oxygen 10.7 mg/l 
Nitrites 0,005 -0,0010 mg/l 
Ammoniac  0 mg/l 
Sulphates 1-10 mg/l 
Chlorides 17 mg/l 
Iron  0 mg/l 
Physical and  
chemical 
 
Temporary hardness 3,92 oG 
TMG 16 ufc/ cm3  
Total coliforms   17 / 100 cm3  Microbiological 
Faeces coliforms   17 / 100 cm3  
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In what the aquatic invertebrate fauna concerns, we identified the following taxa: 
Cladocera şi Copepoda: Cyclopidae şi Calanoidae, the latest of which being more abundant. 
Of the copepods, the calanoids were predominant. In the psammolittoral zone of lake we 
found many oligochaetes and copepods. The zooplankton collected from a subterranean 
stream by scuba diving proved to be very rich in organisms. Several systematic groups could 
be found: Nematoda, Oligochaeta, Copepoda: Cyclopidae, Ostracoda, Amphipoda (one 
depigmented Niphargus) and larvae of Chironomidae.  
2. Changed aquatic ecosystem – TarniŃa Acumulation Lake. It is a storage dam, built 
on the Somesul Cald Valley, behind an arch dam of 97m, managed by Hidroelectrica. From 
the lake the water is intermittent managed through the hydroelectric station situated at the 
base of the dam. The lake has a surface of 220 ha, length of 8 km, a water volume of 74 x 106 
m3, and an overflow discharge of 850 c/s. The slopes of the lake are abrupt and the ground is 
formed of rocks. 
At the end of the lake are the outlet gallery of the Mărişel waterpower plant and also the 
water outflow of the Someşul Rece II.  Also, here is a beach visited in summer and in week 
ends by hundreds of tourists. 
 




Parameters dam Zone end of the lake 
Air temperature 15,4 oC 15.4 oC 
Water temperature 11.2 oC 13.2 oC 
pH 6.65 6.06 
Conductivity 168 µS/cm 119 µS/cm 
Dissolved oxygen 5.6 mg/l 6.8 mg/l 
Ammoniac 0.1 mg/l 0.2 mg/l 
Sulphates 10-100 mg/l 10-100 mg/l 
Chlorides 25 mg/l 27 mg/l 





Temporary hardness 7.28 oG 7.36 oG 
pH 6.92 6.4 
Conductivity 113 µS/cm 199 µS/cm 
Physical and 
chemical in 
psammolittoral Dissolved oxygen 5.0 mg/l 5.2 mg/l 
TMG 60 ufc / cm3 270 ufc / cm3 
Total coliforms 7/ 100cm3 79/ 100cm3 Microbiological 
Faeces coliforms 7/ 100cm3 33/ 100cm3 
 
While the physical and chemical characteristics (tab. 2) of the TarniŃa Lake are quite similar in 
the two analyzed sampling points (the dam and the end of the lake), the microbiological indicators 
show an increased organic pollution towards the end of the lake. The number of the coliforms is more 
than 10 times higher, one third of them being thermo-tolerant and indicating a recent contamination of 
the water. The water in the psammolittoral zone is different from that in the lake, mostly in the 
content of dissolved oxygen, which is more reduced in the interstitial zone. In the zooplankton samples 
from the dam region we could identify Cladocera and Copepoda: Cyclopidae, while in the 
psammolittoral we found Oligochaeta, Cladocera, Copepoda: Cyclopidae, and Ostracoda. At 
the end of the lake predominant were: Cladocera, Copepoda: Cyclopida, Ostracoda and 
Chironomidae, while in the psammolittoral we found Cladocera, Copepoda: Cyclopidae and 
Chironomidae larvae. 
3. Created aquatic ecosystems: a) Recreation Lake in the Central Park of Cluj-
Napoca. The lake is located in the southern part of the park. The depth is small (2, 5 - 3m), 
the lake is harbored by a concrete basin, supplied by a pipeline from the Mill channel which, 
at its turn, originates from Someş river. The lake has an artificial island in its northern part, 
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with 3 specimens of Taxodium distichum. In 2004, it was populated with a tone of 
reproductive carps from BistriŃa County. 
The physical and chemical parameters of the artificial lake in Central Park of Cluj reveal 
decreased oxygen content, indicating a high degree of eutrophisation (table 3). It is known 
that oxygen is one of the main factors modulating in time and space the intervention of 
populations in ecosystem functioning (BURUIAN, 2002); according to the results of our 
analyses, we think that the reduced values of oxygen could be one of the major causes that 
induced the death of fish from the lake. In the zooplankton we evidenced an extremely high 
abundance in Cladocera. Rarely, we found cyclopids, water mites and insects. 
b) Mărtineşti Pisciculture Lake. The lake of Mărtineşti is the first of an ensemble of 7 
artificial piscicultue lakes, located 15 km away from Cluj-Napoca, on the European E60 
highway. The surface of the lake is 14 ha, its depth varies from 0,5 to 3,5m. The lake is 
supplied with surface waters, collected from the Crayfish Valley Stream. The water excess, 
result of precipitations, do not rise the water level, because all these lakes are equipped 
outflow channels on both sides. The ponds are only partially empted, while the lakes bottom 
are not subject to any maintenance works of any kind and no prophylactic treatments are 
applied upon the water. The physical, chemical and bacteriological parameters (table 3) reveal 
a relatively high content in chlorides and a contamination with thermo-tolerant faecal 
coliforms. The taxonomic groups identified in the water mass are: Cladocera, Copepoda 
(Cyclopidae and Calanoidae), Chironomidae, Nematoda şi Insecta. 
 
Tabel 3. Physical-chemical and microbiological characteristics in artificial ecosystems: Recreation Lake from 
Central Park in Cluj-Napoca and Piscicultural Lake from Mărtineşti. 
ANALYSES PARAMETRES RECREATION 
LAKE 
Mărtineşti LaKE 
Air Temperature 3,5 oC 2,4 oC 
Water Temperature 9,1 oC 6,9 oC 
pH 6,5 6,49 
Conductivity 124 µS/cm 358 Μs/cm 
Dissolved Oxygen 5,1 mg/l 7,5 mg/l 
Nitrites 0,005-0,010 mg/l 0 mg/l 
Ammonium 0 mg/l 0,10 mg/l 
Sulphates 10 mg/l 10 mg/l 
Chlorides 20 mg/l 48 mg/l 
Iron 0,10 mg/l 0,10 mg/l 
Physical and 
chemical 
Temporary hardness 3,08 oG 14,28 oG 
TMG 85 ufc/ cm3 68 ufc/ cm3 
Total coliforms 172/ 100cm3 27/ 100cm3 Microbiological 
Faeces coliforms 172/ 100cm3 27/ 100cm3 
 
Concerning the pollution sources we found that Ighiel Mountain Lake has the lowest 
degree of pollution, especially because of the occasional tourism practiced during the summer 
in the lakes surroundings.  
For the Tarnita storage dam we could identify several pollution sources, from the 
touristic activities in the area. Of all the most important are: faecal contaminants, domestic 
remainders and hydrocarbons discharge. On the right shore, there are three areas with holiday 
houses rendering a series of sanitary consequences (canalization, caption of untreated water 
directly from the lake, motor boats). Because of the tourism complex arranged at the end of 
the lake, this area is the most affected by human activities.  
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The Recreation Lake of the Central Park in Cluj has a high degree of eutrophysation, 
due, in the first place, to its artificial origin, fragile ecological equilibrium and external 
interventions. 
 In Mărtineşti Lake we identified a slaughterhouse wastewater pollution source 
connected with the lake, through the Valea Racilor stream. But, the organic pollution was not 
very strong, due to the wastewater purification systems: a settling tank and a reed bed filters, 
and also because of the distance from lake (about 5 km). Before the construction of the reed 
bed filters system, the physical and chemical analyses that we performed showed over limits 
for the total suspensions, ammonium and faeces coliforms (Borda et al., 2005). After we 
constructed the vegetal purification system, these parameters decreased, especially for the 
ammonium, total coliforms, conductivity, total suspensions and dry matter (Borda et al., 
2006).  
 A comparative analyse of the studied aquatic ecosystems (Fig. 1) show a high level of 
sulphates in TarniŃa dam Lake. Despite of this fact all the physical and chemical parameters 
analysed  were kept in the drinkable water qualities limits according to the law in force at that 
moment - Ord. 1146/2002. The bacteriological parameters reflect the human impact and 
pollution sources. The most polluted ecosystem are TarniŃa dam Lake at the Coada Lacului 
point, succeeded by the Recreation Lake and Martinesti Lake. The mountain Lake Ighiel was 
slightly contaminated, this fact confirming the reduced anthropic impact on it.  
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Figure 1. The comparative representation of the chemical and bacteriological parameters in the studied aquatic 














The structure of the aquatic invertebrate reflects the previous results. The subterranean 
stream from Ighiel Mountain Lake, the psammolitoral zones of TarniŃa Dam Lake and 
Martineşti Lake are the most rich in invertebrates. Studies concerning the role of biodiversity 
upon the ecosystem functions settled the certain relations (ENGELHARDT SI RITCHIE, 2001) and 
revealed that the functions of ecosystems are more affected by the functional characteristics of 
the implicated organisms than their taxonomic identity (GRIME, 1997). Further researches that 
will investigate the aquatic fauna and their functions in the framework of the studied 






 The physical and chemical characteristics of the aquatic ecosystems investigated 
denote a good quality of water; all parameters determined being kept on the legal limits. 
 The bacteriological parameters and the water invertebrates reveal a human impact and 
indicate the pollution sources. The most polluted ecosystems were the tourist affected zones: 
TarniŃa Lake on the Coada Lacului point, Recreation Lake from Central Park and Martinesti 
Lake.  
 The natural ecosystem has the high quality of the water, succeeded by the changed and 
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